The effect of three inhaled anesthetics in mice harboring mutations in the GluR6 (kainate) receptor gene.
Combinations of GluR5-GluR7, KA1, and KA2 subunits form kainate receptors, a subtype of excitatory ionotropic glutamate receptors. Isoflurane enhances the action of kainate receptors comprising GluR6 subunits expressed in oocytes. To test whether alterations of the GluR6 subunit gene affect the actions of inhaled anesthetics in vivo, we measured the minimum alveolar concentration of desflurane, isoflurane, and halothane in mice lacking the kainate receptor subunit GluR6 (GluR6 knockout mice) and mice with a dominant negative glutamine/arginine (Q/R) editing mutation in membrane domain 2 of the GluR6 receptor (GluR6 editing mutants), which increases the calcium permeability of kainate receptors containing GluR6Q. We also measured the capacity of isoflurane to interfere with Pavlovian fear conditioning to a tone and to context. Absence of the GluR6 subunit did not change the minimum alveolar concentration of isoflurane, desflurane, or halothane. Possibly, kainate receptors assembled from the remaining kainate receptor subunits compensate for the absent subunits and thereby produce a normal minimum alveolar concentration. A Q/R mutation that dominantly affects kainate receptors containing the GluR6 subunit in mice increased isoflurane minimum alveolar concentration (by 12%; P < 0.01), decreased desflurane minimum alveolar concentration (by 18%; P < 0.001), and did not change halothane minimum alveolar concentration (P = 0.25). These data may indicate that kainate receptors containing GluR6Q subunits differently modulate, directly or indirectly, the mechanism by which inhaled anesthetics cause immobility. The mutations of GluR6 that were studied did not affect the capacity of isoflurane to interfere with fear conditioning.